BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to floor care, and more specifically, to a diffuser for a motor- 
fan assembly for a floor care appliance. 
5 2. Summary of the Prior Art 

Floor care appliances are well known in the art. Typical floor care appliances 
include upright vacuum cleaners, canister vacuum cleaners, hard floor cleaners, and 
extractors. It is known to provide the motor-fan assembly for a floor care appliance with 
a diffuser for improving system efficiency. However, with the improvement in efficiency 
1 0 comes an increase in noise from the airflow. Therefore, there exists the need for a diffuser 
that improves efficiency but also reduces the associated generated noise. The present 
invention provides a diffuser that improves efficiency but also reduces the associated 
generated noise. 

SUMMARY OF THE INVENTION 

1 5 A diffuser is commonly used to slow the flow of the increase the static pressure of 

the working air stream after it leaves the outlet of the working air fan or impeller of a motor- 
fan assembly. The result of this increased static pressure rise (or suction) in a vacuum 
cleaner fan system is an increase in air-watts for a given amount of input power. While 
diffusers do a good job of improving system efficiency, they can have a negative effect in 

20 that unwanted noise can be generated during the process. This unwanted noise is 
commonly produced at the fan blade passing frequency. It has been found that a diffuser 
in which the vanes are oriented in an axial manner and not directly across from the fan 
blade tips can reduce or eliminate noise generated at the blade passage frequency. The 
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vanes are axially arranged around the periphery of the diffuser to improve performance 
by converting air velocity into static pressure rise. The vanes also reduce noise by aligning 
the flow and making it more uniform. The flow is directed to radially arranged return vanes 
on the underside of the diffuser which further slows the flow and directs it to the interior of 
5 the motor for cooling. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Reference may now be had to the accompanying drawings for a better 
understanding^ the invention, both as to its organization and function, with the illustration 
being only exemplary and in which: 
10 FIG. 1 is a perspective view of a motor-fan assembly for a floor care appliance with 

a diffuser for improving efficiency and reducing noise, according to the preferred 
embodiment of the present invention; 

FIG. 2 is an exploded perspective view of the motor-fan assembly of FIG. 1; 
according to the preferred embodiment of the present invention; 
1 5 FIG. 3 is a sectional view of the motor-fan assembly shown in FIG. 2, according to 

the preferred embodiment of the present invention; 

FIG. 4 is a bottom view of the diffuser for the motor-fan assembly of FIG. 1; 
according to the preferred embodiment of the present invention; 

FIG. 5 is an exploded perspective view of a motor-fan assembly for a floor care 
20 appliance with a diffuser for improving efficiency and reducing noise, according to an 
alternate embodiment of the present invention; 

FIG. 6 is sectional view of the motor-fan assembly shown in FIG. 5, according to 
the alternate embodiment of the present invention; and 
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FIG. 7 is a bottom view of the diffuser for the motor-fan assembly of FIG. 5; 
according to the preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring now to FIG. 1, shown is a motor-fan assembly 100 for a floor care 
5 appliance such as an upright vacuum cleaner (not shown), according to the preferred 
embodiment of the present invention. Typically, a vacuum cleaner (not shown) includes a 
foot (not shown) and an upper housing assembly (not shown) pivotally connected to the foot 
(not shown). The foot (not shown) is similar to those known in the art and includes a nozzle 
opening (not shown) for receiving a stream of dirt-laden air and an agitator (not shown) for 
1 0 agitating and loosening dust and debris from a floor surface. The motor-fan assembly 1 00 
creates the suction necessary to remove the loosened dust and debris from the floor 
surface. The motor-fan assembly 1 00 fluidly connects to the foot or suction nozzle (not 
shown) by a dirt duct (not shown). The upper housing assembly (not shown) houses a 
particle filtration and collecting system (not shown) for receiving and filtering the dirt-laden 
1 5 air stream which is created by the motor-fan assembly 1 00. The motor-fan assembly 1 00 
shown is used in what is typically known as an "indirect air" system. 

Referring now to FIGS. 2 through 4, shown is a motor-fan assembly 100 with a 
diffuser 200, according to the preferred embodiment of the present invention. Coincident 
with the motor shaft 1 1 0 is the diffuser 200, an impeller 260 and a housing cover 270. Air 
20 is drawn (arrows 340) into the suction inlet 271 located at the center of housing 270 by the 
working air fan 260 and passes through the working air fan 260 (arrows 350) being 
directed toward diffuser 200 (as shown by arrows 350). Air is drawn into diffuser 200 
through apertures 205 ringing the periphery 206 of diffuser 200. The air then enters a 
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plurality of channels or vanes 21 0 also ringing the periphery 206 of diffuser 200 but located 
on the lower side 21 6 of diffuser 21 6. The channels or vanes 21 0 improve performance 
by converting air velocity into static pressure rise. While diffusers such as diffuser 200 do 
a good job of improving system efficiency, they can have a negative effect in that unwanted 
noise can be generated during the process. This unwanted noise is commonly produced 
at the fan blade passing frequency of the working air fan. It has been found that a diffuser 
in which the vanes are oriented in an axial manner and not directly across from the fan 
blade tips can reduce or eliminate noise generated at the blade passage frequency. The 
vanes or channels 210 also reduce noise by aligning the flow and making it more uniform. 
The flow is directed to radially arranged return vanes 21 5 on the under side of the diffuser 
200 which further slows the flow and directs some of the air through (arrows 360) to the 
interior 161 and internal components 160 of the motor-fan assembly 100 for cooling. 
Some of the air (arrows 355) is exhausted to the atmosphere through a port 1 65. The air 
directed to the interior 161 is then further directed (arrows 365) to the atmosphere through 
ports 170. 

Referring now to FIGS. 5 to 7, shown is a motor-fan assembly 100 nearly identical 
to the one seen in the preferred embodiment shown in FIGS. 1 to 4, according to the 
alternate embodiment of the invention. Shown is a motor-fan assembly 1 00 with a diffuser 
500. Coincident with the motor shaft 1 1 0 is the diffuser 500, a working air fan 260 and a 
housing cover 270. Air is drawn (arrows 340) into the suction inlet 271 located at the 
center of housing 270 by the working airfan 260 and passes through the impellerworking 
air fan (arrows 350) being directed toward diffuser 500. Air is drawn into diffuser 500 and 
directed and slowed by vanes 51 0 on the periphery of diffuser 500 and directed (arrows 
356) to the underside 520 of diffuser 500 through gaps 51 5 between successive vanes 



510. Vanes 510 are similar in shape to an airfoil and taper downward. Like in the 
preferred embodiment, the airflow is slowed raising the static pressure and made more 
uniform to reduce airflow noise. The airflow is then directed by return vanes 525 (arrow 
356) to the interior 161 and internal components 160 of the motor-fan assembly 100 for 
5 cooling before exiting to the atmosphere (arrows 365) through passages 170. 

It should be clear from the foregoing that the described structure clearly meets the 
objects of the invention set out in the description's beginning. It should now also be obvious 
that many changes could be made to the disclosed structure which would still fall within its 
spirit and purview. 
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